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*>;E*fl i^>2] cfn>Al 3£j)^ {Method of forming a dual damascene 

pattern in a semiconductor device} 



101, 201 : 7]^: 102, 202 : 

103, 203 : afll i£efl*l^B 

104, 204 : 105, 205 : *fl2 SBefl^H sfl^ 
205a : ^2}-^ ^2 l£^]iS zfl^ 

206 : 106, 207 : «1«>* 

107, 208 : ^ 4 n r^l ^fl^ 
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<io> .a ^^-8: tiVs^l ^ 4 n >^l 4€ a c v ^°fl ^-2.5., ^-^1 



33- ^<H1 Ufl^i X^J-O]^ HflAl 7^ 7H3flAl^^7> 4l7V^ ^ 4*£« ^ 

£3 3 Si -2-<?lJLS. Al cflAlofl Cu«- ^ 

*>fe ^Hltfl Hfl^i zJ-#-§- ^JL $lt\.. 

<12> *M^ f ^ Sr*$o) nfl-f 1^>7l nfl^ojl C u» ^1 -g-*H «ti^# ^*Rr 

<13> S. la ifl*l £ ldxr ^efl 7]#ofl rcj-s. aj-s.^ a^o} ^ cfp>A] sfl^ ^ 

<14> £ lal- ^-S^, ^<5>7j m^fl^l^E^ t-HflAl nfl^ 4 

4- ££r <^Z\ SL±(S.*)S)x) ^)7\ ^£ ti>£^l 71^(101) ^<H1 ^^B]-(102) 
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# ^*>tf. °H*1, ^^^"(102) ^<HI 5^|iEt HSSf-JL ±% ^ ^> 
-g- *«fl <3^°1 7$q]Q *fli ££^7liE 3fl^(103)-i: ^^W. 

<15> £ lb» #2:^^, *f|l iSefl^l^B 3fl€(£ la^ 103)1- *«B ^3 # 

# ^<a^(102)# dfc33 3M*}*1 *)zJ-«H H€*l(104)-fr $W=K ^1 

<ie> 5. lc» ^-S^, ^^(102) >^-f-<Hl ell^iSt £i^>ZL ic^f * ^ 

-S-*fl w]o>^ cg^ol ^2 SSefl^l^e s|| ^( 105) -g- 

<17> £ Id* *f)2 lU^liH ^(S. lc^ 105)* ^^S] # 

# ^^^(102)* ^W(HA]S|^ S>-8-)7f i^S)^ «lo>^(i06)* 

*112 iSefl^l^H sfl^-g- *H7lth=r. H 31*1(104) * wloV* 

(106)3. ^-<£ ^p>a1 107)^1 

<18> o]3f > sli£6\}^ ^}S\o] Jl?) <&x}°}, «§^€ ^ Hfl^d^ ^4- ^ 

fe, ^7>S. 7l7j]^ -g^SH «1°> ^ H31*l ol^H ^B}- # 

^1 3^§€ ^ ^lTlW. 

<19> ^-7l^A^ ^o], H3l*l« ^*Rr ^-n>^l Cf^ = <g 

4«>^! ^cHl Hl*>^ *^ol cf^*>Jl ^Zj- §-^11 ^o] ^7] nfl-g-ofl 7]}^o] 

fe^r *3 y o v ^ ^ ^]^1>^. ^H 1 ?}:, e^iiiB^B] (Lithography) 
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&x}7} 1H3^ #3HH a l°l-* 33*1-7] *fl2 3flH* ^*J) 

nH-S-oq Sfl^CResolutionH *1 T 33 , & ^fe £-afl3°l ^jsM, °1# 

<20> £ #7l<2] S^^M »1«KS-J±£|- H3U1-I- ^ ^ 

^*Rr ^ 4^1-^1 ^HH B^l^m *8^$ *fl#3°l 7^>£]^ M*>7l 

^31 ^1^* *SMM*1 ^ *KE*I1 ^7>^ i}pK1 sfl€ ^ 



17-6 



1020020082661 #^ < U^\- 2003/5/22 

^1^, Bi&*H <%<*o) SBefl^B sfl^-i: % ^ ^ 

^^^-o. j&tQSI, *\z* ifl^o] #7HV£^- aflol? 0 l ^0.3. ^ 7>^ # 

B. $^*Hr #3]^, ZL^-7> -g-<*» i2^5Mr ^T^fe ^Tfi ^ ^ ^-^SLsL % 

<22> ^71^a) ( efl^iHs. jh^. ^ 7 >^- ell^liH ^ t% ^7] 

«-W>l £^ efl7liE f JI^-7> s^#-4 ^£)^r y o v ^l«- ^ 

<23> Jl^> -g-ofl S ^nV^ ^ ^ , -g-n)]^ 

<24> aflo]7 0 i ^-#eflo]B 7><1 «J-aio. S 50 vfl*l 250*C*IM 

4H« *r 9X^. 



814, °1«H*1 7lW3fe- ^Aioflofl tb^s]^ ^o] ofq^ a^s. cf<y=^ 
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*1<*I* *H|7fl ^3 s^M) <£3}^7l 3*fl *H^S^ ^ojcf. sV^, £ 
*£^MH -^Jl^ -§^^ Ail- ^1 W^f. 

51 2a 51 2ffe ^X|oJH oj-s. nY^) ±^ = cf^A] afl^ ^ 
^ ^^*>7l ^th ^511-ol4. 

51 2a# , «K£*fl dt*VS ^^*>7l 1-21H ^l5Lel -i 

4 ^ o^E-j Ai(£A]£]^ S£-g-)7> ^£ ti>2E*fl 71^(201) #-^1 ^£^(202) 

# ^^tf. ^^(202) -fl-M 5 fl7liE f SLi^-JL ^ ^ ^ ^ 

# -§-*fl <^o] ^O]^ ££Efl7liE 5flBl(203)* 

51 2b# ^S*}^, *fll ££s1|7|ae 2flBi(£ 2a ^ 203 f-Sfl # 

# ^^n]-(202)# 4^5] ^^1(204)1- ^^*VT=f. °]^, ^fli 

51 2c«- #2^, ^^(202) ^ofl efl^liBt 51i^>Jl * ^ 

-f-«fl til^># 33€ *fi2 ££5l)7liE 3flli(205)-i- ^OT-. °W, H^^l 

7> <3^MH *fl2 iSefl^^S 4^i(205)ol ^Tfl ^ ^ ^ ^ 

X\ Sfltf^o} T^tM *r oil- ^1^71 ^12 ££el^liH 3m(205)-§- 

8J=7fl ^Sfl*) ^12 2flHj(205)# M-t- gMl 

wW«-§: ^^^>7l ^tl- ^ ^ ^ *1 #51*11 71^(201) ^£ ^12 i£efl 

*1^H 2fl€«l ^715]^^^ aVi^] 71^(201)^ S^ofl Aiz^- ^Vol ^ oicf. 4 
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<30> s. 2d* %^s>^, ^12 iSefl^iS. sfl€(205)* 7] fl«H tf-Jfofl 

-§-°J]* 4^ 3E£«H JL**} -g-^ S^^-(206)# °H 

, -H^r -g-^^r HxV Itl- 7>^- -^(Crosslinkable AgentHM- aflifl^H^ 
(Radical Generator )7> Jl^f A>-g-^cf. A>-g-^ ^L^-^ 

-g- 0 -3£r s^4iZL5fs] ^-*<HAi ^u>^ o.s. A>-g-^ ^ ^\ ^7] s^^(Top Anti 
Reflective Coating; :£^]5l*l &*)4 u]^s>£S. j7«-^> -g-^^. A]-g-^ 

-g-nfls^ #o]^-( D i water)* ^f-§-W. °1^7fl #* ^ jl£ 

, 3^3 (Double coating)* * 3 -'Ml ^ W 

l-^jjf go] 42 £lel]7lAE 3fl^i(205)^^| -E^* ^l^r^i 7 r ¥*r i: f. 
<3i> #7H A i, 7}^- ^^S.^ ^7}^ oflEfls( Multi -Functional EtherM ^-7} 

^ *tS, S}-^l-(Multi -Functional Alkyl Halo Compound)* * r -8-tr 9X^. °M, 
^■7)^- o\)zl)^_S.^ ofl Efl e (Methyl Ether) °fl3l s.(Ethyl Ether)!- A>-g-^ 

^ Sft^. 47l^ <£zl UrS. sl-^-l-S^ M HfS. sW§-(Alkyl Chloro Compound), 
z] «S£ 3^#(Alkyl Bromo Compound), ^ °]j2..£ 3^#(Alkyl Iodo Compound)* 

4 s saq-. 

<32> ^-ag , ^ ^1 til efl o| E-| S.£r AIBN^f H % til ell °1 B) q- zi -8-JE.Afl « 

<33> £ 2e # t2#?! , ^ vfl^^l #7>*fH^- aflo]^ ^o.S l^ell- ^1*H *)1 

2 iSBfl*]^. sfl^CJE 2d^l 205)* ^3^1^ *fl2 £l«ll^iE 2fl^(205a)* 

^^^4. °]«fl, I^tt ^(Oven)oiq ?r#3HH(Hot Plate) 7 r <I ^JLiS. 
^ Stl^- 11 !, 50 250t*IM ^l*Hr ?H 4^1^. ol^, ^^(De- Ionized 

17-9 



1020020082661 #3 2003/5/22 

Water)!- M]^ ^^SLS. QlL 7l#(201) ^°\) #^-*Rr -2.^*> SfW 

.£ 2d^ 206)^8: ^7^4. °]7)*] , ^*fl *fl2 ££efl*]^H 2fl€(205a) 

<34> £ 2d°ll^i HQ ^ 7}^ ^r-g-^ 2d^ 206) 

* ^-r-°fl^, ^*1«H 2\n 3.&7} 2d^ 206)^.5.^ A]2 11 

efl^liS 3flH(£ 2d£) 205)^.3. Ja^^- ^-aVo] oi-f-o^ji, ilEfl7]iH 

2d^1 205) ^-¥-3. ^(Dif fusion)^ iH*}-^ 7}^ #^ ^2 S£efl^E 
sfl^CE 2d^ 205)^1 (Polymer)^ e}-^€ O^r^ 7}^ #^-0 

f^t oiEitb in^r ^-Sfl, ^12 Iiell^liS ^Sj-sM ^SHS 

*fl2 afl^(205a)^-S ^5^*1 ^ vfl^o) ^-z^Tfl ^7HH}. 

<35> *V^, £ 2d°\}*] ^lv|leflolBl7> if- 51 ^-g-^ JLgrX} -g-^B =7 ^ 2d^ 

206)^8: *g^tr ^-M^r, l^^l ^*fl ^1 ^ efl o] 3 ofl *| 2}-^ ^(Radical 

generation)^ ^l^^^^i ^-§- A ^ ol^-*} -§-^.2. 5.^ El Hefl^^B ^HC£ 2d^ 
205)^1 3}^^ ^(Radical Diffusion)*! ^j^-^^lcf. ^^ell- ^l*Rr ^ 

^ ^ 3H*°1 ^l^f-^^lZL, *fl2 IS^liB 2d^ 205) vfl-^-S 3}- 

^r(Diffusion)€ Sr^M^r *fl2 Iiell^iB 3fl€C£ 2d^l 205)^1 -H£-7}<4 e}^^ 

^^-a} C-C ^(Bonding)^ ^^tr^f. °lE|tr ^^-g- -f-*fl , ^2 Iiell^iB 

sflEloj ;gS|-sH ^2 Hefl^H 21] e4 ( 205a )°-5. ^^^i vfl^°l ^ 

*Vt11 ^7>trcf. 

<36> £ 2fl- ^^HS ^12 ISe^liB 2fl^(£ 2e^1 205a)^r *«fl <3 

^ ^^^"(202)^- ^HM ^tJ-^-(£Al£)^l S>-g-)7V ii#£l£^- w)o>^ 
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(207)^8: *H2 Il^li'B sfl ^d-Sr ^t^. B 31*1 (204) ^ 

al<>l~g- (207)5. ol-f-<H*l ^ q-n>Al 341^(208)ol $^€i=h 
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[3^* 1] 

#5^1 7l^o] cj-^l; 

^-71 E^ofl tiio]-^ cg^o] ^o}£ 5ESefl^liH sfl^d* #31; 

AlZ^- tfl^ol ^7^f£^- aflo]^ ^ #7l 51*}- ^ f|om 5} 

^*Kr #31; 

#71 -§-ofl JS^nV-g- ^T^Rr ^7)1; ^ 

^ O.JL #71 M}o}^ ^SRf #3l# i^H, #7l 

£ iSefl^l^H sflHofl £i*]i ^iz]- xfl^oi # 7 )-sl^ #tfl^il5. #7] iSefl^l^ 

B sfl^ g^l ^*Kr *>^r ^r£^l ^7>fil ^ cl-p># sfl^ ^ « 0 v 

I^T 1 * 2] 
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$2.2. sf^ ^-£^1 4^3 y o v ^. 



3] 

MJt 1 ^ 4] 

*n 2 5a°H. 

o]iL3£. aHH"Sl ^3 £.3. £Hr «>£^ ^>S] n}iH sfl^i ^ «o V ^ . 

5] 

^i i *<hi sa°H. 

#71 ±% %#7l ^Sl-^r ^5^1 Tllvll^olE^luj- ZL -fr3E*|)°l ^ 
S. *Rr «>£^1 i^^l n>^ 3 31)^ 

6] 
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#7) JL&Z} -§-<* =,^^4- ^-g-^ -g-HflSfe 

[^T 1 * 7] 

^ i ^ sa«H-H , 

^-71 nflo]3g 5M-efl 0 lH 7><g ^^.5. 50 ifl^l 250°C 
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